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outcrop in the River Ayr above Glenlogan House. From the old 
limestone quarry there to Sorn, the distance on the rise and dip of 
the strata is 2040 yards, a space large enough for the outcrop of the 
whole of the Common coals ; therefore, ff we assume the Coal-ford 
seam to be identical in position with the uppermost Ayrshire coal 
in Mr. Moore's section, we have 12,940 feet as the distance between 
the Sorn Coal-ford and the trap at Catrine-Holm, near where the 
bed of limestone is found. This, on being divided by 4, assuming 
the inclination to be one in four, which is about a fair average, 
would give 3235 feet, or 539 fathoms, of strata. Probably the angle 
of clip may, on the whole, scarcely average so much as one in four, 
and faults may intervene so as to lessen the thickness ; but, making 
ample allowance for these causes, there appears to be a thickness of 
between 250 and 300 fathoms of Carboniferous strata in this 
distance which has to be added to the top of Mr. Moore's section,-- 
a goodly addition of Coal-measures to the Scotch Coal-field, although 
up to this time no seams of coal have been met with in it. 

7. On the GEOLOGICAL STRUCTURE of the SOUTHERN GRA~PIA~S. 
By Professor JA~ES NICOT., F.R.S.E., F.G.S. 

(Abstract.) 
[The publication of this Paper is deferred.] 

THE author stated that in 1844, and in subsequent years, he in- 
dicated that the Silurian strata of the South of Scotland are repre- 
sented in the North by the metamorphosed or so-called primary 
strata; and he proceeded to point out that the object of the present 
commlmication is to examine the relation which the three great 
formations, Clay-slate, Mica-slate, and Gneiss, bear one to the other 
as regular constituents of the crust of the earth, and especially in cer- 
tain parts of the Scottish Highlands, as illustrated by sections observed 
by himself. These he correlated with what is seen in other parts of 
the Highlands. 

He also stated that, both in former papers and in his published 
map, he has always regarded the gneiss of the west coast and certain 
mica- or chlorite-slates of the interior as identical only so far as both 
belong to the great series of metamorphic formations inferior to the 
red sandstone and quartzite, but still as distinct formations with 
peculiar features, and, it may be, of widely different age. 

8. On some NATURXL CASTS of REPTILIAN FOOTPRINTS in the W~.xH)F~. 
BEDS of the ISLE OF WIOHT and of SWXNAGE. By S. H. BECKLES, 
Esq., F.R.S., F.G.S. 

SINCE my last communication to the Society, in 1854, on the subject 
of Wealden Footprints (Quart. Journ. Geol. Soc. vol. x. p. 456, &c.), 
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I have met with several other 
specimens, some of them of 
very considerable size, in the 
Wealden beds near Compton 
Bay, Isle of Wight. Of these 
I have secured seven speci- 
mens. They are large trifid 
casts, each having theposterior 
portion more or less elongated, 
like the specimen indicated by 
the diagram, fig. 1, p. 396, 
Quart. Journ. Geol. See. vol. 
viii. One of them(fig. 2 ) I  had 
raised from its natural posi- 
tion, as a mass attached to a 
thin bed of hard sand-rock, in 
reddish clay, on the shore at 
low water, between Brook 
Point and the Chine to the 
west of it (see section, fig. 1). 
The other specimens were 
found loose on the clay of the 
shore at low water, and were 
more or less worn by wave- 
action. 

These all have the usual 
three divergent, toe-like pro- 
jections, varying in propor- 
tional size in the several speci-  
mens,  and radiating from a 
palmar mass; but, in addition, 
the hinder portion forms a 
long tapering projection. In 
the largest (figs. 2 & 3), the 
whole length of the block is 
3 feet 4 inches, but 3 feet 7�89 
inches if measured along the 
curvature of the base; the 
breadth across the toes is 27 
inches; acres8 t h e "  heel," just 
behind the central mass, 14 
inches. The thickness, where 
the imprint of the toe (A) is 
represented by the natural cast, 
is 12 inches ; where the pal- 
mar protuberance (C) has sunk 
into the pressed clay, 15 
inches; and where the hinder 
part of the foot, or the meta- 
podial portion, has impressed 
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the mud, the cast diminishes gradually in width and in thickness 
(B), as if this portion of the extremity of the animal had been ob- 
lique to the foot, at an angle of about 25 ~ It  would thus appear 
that the foot of a large and heavy animal, walking on muddy ground, 
sank so deep as to bring the metapodium into contact with the 
ground; and the inclination of this part of the foot indicates an 
enormous Reptilian animal, walking with its legs bent and body near 
the ground. 

Figs. 2 & 3.--The 2Yatural Gast of a Foot2rint from the Wealden 
Beds of the Isle of Wight. (About one-twelfth of the natural size.) 

Fig. 2. Lower surface. 

Fig. 3. Profile. 

The central prominence (C) in the trifid casts has nearly always a 
somewhat lateral position towards the largest of the outside toes, and 
it occupies about two-thirds or three-fourths of the entire breadth 
of the "palm." The foot of Iguanodon appears to explain this. 
It  has the distal extremity of the inner metatarsal, or that which 
supports the shortest toe, posterior to the extremities of the middle 
and outer metatarsals, so that in this case (and possibly in other 
Dinosaurs) the integument and flesh would here produce a pad cor- 
responding to what I may term the heel of the palm. I believe 
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that my largest specimen from the Isle of Wight exhibits traces of 
the impression of the skin in this region of the foot. 

The metapodial bones of the animal making the tracks here indi- 
cated must (if the posterior impression was due solely to those 
bones, and not partly also to the end of the tibia) have been about 
the size of the largest metatarsal (?) that I have seen from the 
Wealden beds (Isle of Wight). This was nearly twice the size 
of the corresponding clement of the foot of the half-grown Igua- 
nodon figured by Owen; and, judging from the vertebrm with 
which the bone referred to was associated, I am inclined to be- 
lieve it to have belonged to a Cetiosaurus, or possibly to Pcecilo- 
pleuron. Further, I possess phalangeal bones, recognized as be- 
longing to Iguanodon, that indicate an individual large enough 
to have produced such footprints as those under notice. With 
regard to the three-toed character of the imprints, it is certain that 
other Dinosaurians besides the Iguanodon had the same modification 
of s t ruc ture ' ;  and we must not refer these pachydactylous trifids 
to that animal exclusively. Further, if  these rough natural casts 
of footprints indicate with any exactitude the phalangeal propor- 
tions of the feet, we might seek to allocate the variously proportioned 
foot-bones of the different Dinosaurs to the differently shaped casts ; 
but this would be too hazardous a procedure, since the real shape 
of the foot could have been rarely preserved aright by the clammy 
mud from which the great brutes dragged their flopping feet. On 
the firmer ground alone, such as the sandstone on which Mr. Ross 
has lately found the imprints at Hast ingst ,  could the exact outline 
of the foot be well preserved. 

Other natural casts of footprints I have found in the Wealden 
beds of Swanage Bay, at about 200 yards from the western end of 
the Wealden cliff there. They occur in two bands of sand-rock, 
usually about 1 foot thick, separated by about 20 feet of clay, and 
coming down to the sea-shore with the other beds. These casts are 
of the usual thick-toed trifidal shape, and of the usual size--about 
15 inches long. 

One specimen of footprint (not a cast), remarkable for its small 
size (fig. 4), being only about 3 inches long and 3 inches broad, but 
distinctly trifid like most of the others known, I met with on the 
shore of the Isle of Wight, about halfway between Brook and 
Brixton (see section, fig. 1). It  was one of several, about 15 inches 
apart, on a sandstone band, at very low water. 

In the abstracts of my former papers, an ornithie relationship w a s  

arrived at as the general conclusion as to my views respecting the 
uniserial triild footprints found in the Wealden, and my descrip- 
tions and remarks certainly gave it foundation; but in my manu- 
script, still in the possession of the Society, I also intimated that 
these bodies were probably connected with the Reptilian phalanges 
with which they are associated in the clay and sandstones of the 

For instance, see the metapodium of HZ/l~osaurus, figured and described by 
Prof. Owen, Pal. Soc. Monograph, 1857, p. 18, pl. ll .  

t See the August Number of the Society's Journal (No. 71, p. 248). 
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Weald, and I wished to accept the trifids as representatives of the 
as yet unknown feet of the Dinosaurs. I find that Prof. Owen has 
referred to this view of the subject, both in his paper in the Society's 
Journal, vol. xiv. p. 175, and in his 'Pakeontology, '  2nd edit. 
p. 293. 

Fig. 4.--Slcetch of a Footprint from the Wealden Beds of the Isle of 
Wight. (Two-thirds of the natural size.) 

9. On the GEOLOGY of ZANZIBAR. By RIC~Xm) THO~TON, Esq. 
[From a Letter* to Sir R. I. Murchison, F.R.S., F.G.S., &c.] 

Om~ route lay from Mombas to the S.W., over the Shimba, thence 
N.W. to the Kadiaro, then S.W. to the Pare, then north to the Lake 
Yipe, thence through Dafeta to Kilema, where we made one attempt 
to ascend the Kilimandjaro, but had to turn back at an elevation of 
about 8000 feet. We then went round by the foot of the mountain to 
Madjami, thence we returned by Dafeta, Lake Yipe, Pare, and the 
north foot of Usambara, to Wanga on the coast, which we reached 
on the 101st day from Mombas. 

We did not succeed in reaching the top of the Kilimandjaro ; but I 
have its altitude from six different stations, connected by tolerable 
triangles at distances varying from 15 to 50 miles. From these I 
believe the height of the Kilimandjaro to be about 20,000 feet. 

l ts  shape varies much as seen from different points of view; but, 
from all places we have seen it, its base rises very gradual].y from a 
great plain : the outline of the top, as seen from Madjam], is a great 
dome (but this face is nearly fiat); as seen from the east it is 

* Dated Zanzibar, November 16, 1861. 
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